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Abstract: Objective: Discussion on a series of biospecimen related issues are conducted, such as collection and preser-
vation, quality control, as well as management and application, during the construction of human tissue biobank in a 
general hospital. Methods: To develop a set of standardized operational procedures and to collect tissue samples, such 
as whole blood, serum, plasma, fresh frozen tissues, cerebrospinal fluid, and paraffin-embedded tissues, which were 
classified and made aliquots according to different requirements, and stored at -80℃ temperature refrigerator or in liq-
uid nitrogen. At the same time, a set of information management software was used to realize management of the bi-
obank. Results: Currently, there are more than 20,000 specimens of various benign and malignant cases, which cover 
380 diseases, being collected in the biological database in our hospital. These specimens include paraffin-embedded 
tissue, fresh frozen tissue, femoral head, whole blood, plasma, serum and cerebrospinal fluid, etc. A large number of 
these specimens are beneficial is used in clinical research at present. Conclusion: The establishment of biological sam-
ple bank can maximize the value of non-reborn human tissue specimens, and provide normal control standards as well 
as benign and malignant disease standards for clinical diagnosis and treatment, which is of great significance to the re-
search of disease pathogenesis and the development of detection technology. 
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Biobank refers to the standardized collection, pro-
cessing, storage and application of biospecimen, such as 
cells, tissues, macromolecules and organs of diseases and 
healthy organisms, etc., as well as corresponding patho-
logical, clinical, therapeutic, follow-up, quality control 
and information management application system. Bi-
obank is the foundation of medical research and transla-
tional medicine with a critical position in disease diag-
nosis, pathological research, prevention and individual-
ized treatment
[1]
. In recent years, biobanks have been set 
up one after another in China’s major general hospitals 
with a rapid growing scale and quantity. The biobank in 
our hospital was founded in 2010, and it has now basi-
cally formed a standardized system of sample collection, 
storage and management. This study analyzes the con-
struction and management of biobank in general hospi-
tals and discusses the ethical review problems faced by 
the current biobanks as follows. 
1. Materials and methods 
1.1 Equipment 
Facilities include two specimen storage rooms for 
placing freezers, refrigerators, liquid nitrogen tanks and 
other refrigeration equipment. The storage room is e-
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quipped with -80℃ temperature refrigerators, 
high-efficiency vapor-phase liquid nitrogen storage sys-
tems, -30℃ refrigerator, 4℃ refrigerator, centri-
fuge, barcode printer and scanner. The sampling room is 
equipped with sampling console, computers, digital 
cameras, printers, liquid nitrogen tanks, etc. The experi-
mental equipment in the tissue bank includes electro-
thermal constant temperature blast drying box, constant 
temperature water bath box, ultraviolet lamp, acidimeter, 
electrophoresis instrument, tissue chip instrument, vortex 
mixer, microscope, ultraviolet spectrophotometer, puri-
fication workbench, secondary embedding instrument, 
constant temperature stirrer and so on. 
1.2 Sampling specimen  
1.2.1 Fresh tissue specimen 
Firstly, one needs to print out the operation schedule 
of the day in order to collect the isolated surgical speci-
mens. Secondly, 3 copies of normal tissues, lesions and 
tissues around them are taken within 30 minutes; 3 cop-
ies of the specimens at the lesion are taken if it is a single 
focus; make them aliquots in freezing tubes with pa-
tient’s information. Thirdly, the specimens are placed in 
net bags at corresponding marked positions, and they are 
put in a liquid nitrogen tank at -196℃ for rapid freezing. 
Fourthly, move it to a refrigerator at -80℃ for storage 
and standby after taking it out. Lastly, all relevant infor-
mation of the specimen is registered and it is uploaded to 
the database after completing the above operations. Cor-
responding photos are needed to be uploaded before and 
after taking the specimen. 
1.2.2 Blood samples 
Whole blood is needed to be collected with 
3mlEDTA anticoagulation tube. The operator should mix 
the samples upside down several times after collection, 
and make them aliquots into three freezing tubes respec-
tively. 5ml heparin sodium anticoagulation tube is used 
to collect plasma. After collecting blood, operator need 
to mix it upside down and let it stand to prevent hemoly-
sis; operator uses centrifuge to separate plasma within 2 
hours and sampler to absorb the separated plasma, and 
they packs it at 500μl/ tube under aseptic conditions. 
Blood serum was collected by coagulation promoting 
vessels, and serum is collected after being centrifuged 
and discarded other blood clots. The specimens need 
to be marked and numbered after processing, and stored 
in a refrigerator at -80℃
[2]
. 
1.2.3 Paraffin specimens 
Firstly, the pathological specimens are fixed with 
10% formalin within 48 hours. Then, three lesions, three 
adjacent tissues and three normal tissues are taken, de-
hydrated, stained and embedded according to the con-
ventional pathological techniques, and they are made 
into paraffin blocks to store in the specimen bank. 
1.3 Marking and storage of specimens 
To ensure the uniqueness of specimen coding, the 
format of specimen coding is area zip code-patient hos-
pitalization number-year-specimen type-No.N. After 
printing the barcode, operators need to tick it on the 
freezing tube cover or wall and put it into the freez-
ing box in sequence, and they record the position of each 
specimen in the freezing box, freezing warehouse and 
refrigerator. Besides, they also need to store the speci-
men record data item by item and upload it, and they call 




1.4 Information management 
A data management software is introduced to man-
age the digital data of biological sample database, which 
includes basic information, such as specimen storage 
label, type, storage time, sampling location and storage 
method, specification, number, storage equipment num-
ber, sample number and storage coordinates of the 
freezing box, outbound label, date, user, user, trans-
ferred-out quantity, and original storage location of sam-
ples. In addition, the database also includes comprehen-
sive query functions, such as data import, statistics and 
query. Specimens should be registered by special per-
sonnel when entering or taking from the warehouse. Us-
ers can only use them after the application submitted to 
the ethics committee is approved. 
2. Results 
Currently, there are more than 20,000 specimens of 
various benign and malignant cases are collected in 
the biobank in our hospital, which covers 380 diseases, 
including paraffin-embedded tissue, fresh frozen tissue, 
femoral head, whole blood, plasma, serum, cerebrospinal 
fluid, etc. 10-15 pieces of paraffin tissue and frozen tis-
sue are randomly sampled regularly for HE staining, 
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DNA, RNA, immunohistochemistry, protein and other 
quality tests to ensure the storage quality of specimens. A 
large number of these beneficial specimens are used in 
clinical research at present. 
3. Discussion 
In recent years, the concept of translational medi-
cine has been put forward in the international medicine 
and health filed. It means a continuous process from ex-
perimental platform to clinic. The concept has been put 
widely attentions by the international medical communi-
ty once it been put forward. It bridges the gap between 
clinic and scientific research, and can guide the basic 
research results by laboratories to clinical medical appli-
cations more quickly, which improves the level of dis-
ease diagnosis, treatment and prevention
[4]
. The purpose 
of developing a biobank in a general hospital is to make 
more effective and rational use of human specimen. 
Guided by translational medicine, scientific research 
will be carried out on clinical specimens, and the results 
will be used for clinical services, breaking the barri-
er between clinical application and medical basic re-
search and technology development
[5]
. 
Biobank needs to meet the relevant standards of in-
ternational organizations. Strict specimen collection 
procedures and standardized storage methods are 
the basic prerequisites for clinical scientific research and 
external resource sharing. The quality of specimen col-
lection and storage is related to the reliability of scien-
tific research results. The experimental quality can be 
effected by improper collection and storage, contamina-
tion of specimens, wrong sampling position, protein 
degradation, etc., resulting in non-accurate results 
and bringing troubles to scientific research work. Our 
hospital has been exploring a scientific and standardized 
management mode, and has summed up a feasible spec-
imen collection processes. A set of standardized opera-
tion procedures, such as a process of collection of sam-
ples from tissues to blood and body fluids, sampling, 
storage and use of self-operated specimens in vitro, the 
numbering information management of specimen data, 
regular sampling of sample quality, has been set up to 
avoid the degradation of RNA, DNA and protein, and to 
ensure the integrity and quality of specimen storage. 
Currently, there are more than 20,000 specimens being 
collected in the biobank in our hospital, most of which 
are being used for scientific researches. However, except 
for the standardized management process to make full 
use of specimens, there are still ethical challenges 
when biological sample databases are constructing. 
Different from the standard clinical trials of drugs, 
the ethical review of biobank is of particularity. There 
are five ethical challenges, including informed consent, 
trust, confidentiality, cooperation and commercialization 
throughout the construction of biobank. Generally 
speaking, the source of biological samples comes from 
large-scale collection based on a certain purpose or nat-
ural collecting accumulation. The common channels 
for biological samples mainly include surgical diagnosis 
and treatment, case examination, medical examination, 
etc. Therefore, ethical issues are also involved, such as 
informed consent of sample sources, privacy protection 
of sample management, etc. It can be seen that the ethi-
cal challenges continue throughout the whole process of 
sample generation, collection and use in construct-
ing biobanks. Relevant investigations show that there are 
plenty of problems faced by hospital ethics committees 
during the construction and management of biobanks in 
China, such as insufficient legal support, unreasonable 
institutional setup, lack of ethical training, etc. How 
to balance the relationship between the protection and 
sharing of biological sample banks is an important prob-
lem to be solved urgently. Due to the influence of na-
tional conditions, legal and ethical development and 
the biological database construction in current situation, 
it is difficult to absolutely protect the privacy of partici-
pants in practice. A lot of private information of sample 
source can be found out through DNA, and the measures 
of de-identification become a mere formality. Therefore, 
preparation and prediction work should be done in the 
early stage of biological sample construction. Strict 
management procedures should be established in sample 
collection, ethical review, informed consent, specimen 
processing, storage, annotation, use, transportation and 
destruction. Measures, such as an accountability and 
punishment system, restriction of sample access, 
should be promoted to strengthen privacy protection
[6]
. 
In summary, the development of biobank is of great 
significance for clinical treatment and researches in life 
science. Our hospital, based on the achievements of bi-
obank, is further improving the way of resource utiliza-
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tion. However, there are still many ethical risks ahead 
of biobank. Except for having a forward-looking vision, 
an ethical worker should notice potential ethical risks 
and regulate self-behavior to control risks. He or she 
needs to protect the rights and interests of sample pro-
viders and promote the sustainable development of bi-
obank. 
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